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(54) Partitioned distillation column 

(57) An integrated distillation column having a parti- 
tioned stripping or absorption section is presented. The 
integrated stripping/distillation column (10) comprises a 
single shell (12) housing a refluxed absorption section 
(14) and a reboiled stripping section (16). The stripping 
section (16) is partitioned by a vertical wall (18) into first 
and second separate portions (22,24) having upper end 
in fluid communication the absorption section. The strip- 
ping portions include fluid isolated lower ends having 
separate reboilers (34,58). In the integrated absorp- 
tion/distillation column (100), the absorption section 
(104) is partitioned and separate reflux loops are pro- 
vided for each portion (1 12.1 14) of the absorption sec- 
tion (104). In such a manner, a two column distillation 
process can be combined into one for achieving space 
and equipment savings. 
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Description 
Field of the invention 

The present invention relates to a distillation col- 
umn, and more particularly to a distillation column com- 
prising a partitioned stripping or absorption section to 
combine an upstream stripper or absorber with a mam 
distillation column. 

Ryr-lcoroun* ?« thS invention 

In the art of distilling hydrocarbons, a primary distil- 
lation column such as a depropanizer. de-ethanizer 
demethanize-Cpr the like is frequently coupled with a 
secondary fractionation column commonly known as a 
feed prestripper or pre-absorber, depend ing on the 
process involved and the composition and state of the 
stream. In an ethylene plant, for example, a P«**'PP ,n 9 
column is often used to reduce the concentration of 
heavier components in the feed to an energy intensive 
demethanizer column to reduce the refrigeration 
requirements thereof. The use of separate columns for 
each fractionation step is relatively costly in terms of the 
space and equipment required. 

US Patent 4,230.533 to Giroux describes a frac- 
tionation column having a vertical partition positioned 
within the column in a central region between an upper 
and lower vapor-liquid contact tray and d'vries ihe cen- 
tral region intofirst and second chambers defined by the 
upper and lower trays, column shell and partition^ 

US Patent 1,915,681 to Luster describes a bubble 
tower comprising a shell having several compartments 
for fractionating cracked products to allow the with- 
drawal of heavy residual products therefrom mto which 
fresh gas oil or other charging stock is fed without draw- 
ing off the charging stock and thereby losing, pa rtol the 
conversion during the cracking operation. The tower is 
provided with a partition wall in the middle section run- 
ning through several compartments and dividing them 
into passageways 

qnmir""V n< tile Invention 



The present invention integrates a primary distilla- 
tion column with a secondary feed prestripper or pre- 
absorber in a single column where the fractionation 
steps are conducted at the same general pressure to 
institute space and equipment savings in the fractiona- 
tion process. 

A novel, integrated distillation column of the present 
invention comprises a partitioned stripping or absorp- 
tion section which combines the function of a main dis- 
tillation column and a feed prestripper or pre-absorber. 
The partitioned section of the column is formed by a ver- 
tical wall sealingly extending the length **erfJEwh 
portion of the partitioned section has a separate reboiler 
in the case of a partitioned stripping section or a i sepa- 
rate condenser in the case of a partitioned absorption 



section. 

In one embodiment, the present invention provides 
an integrated stripper/distillation column. A single col- 
umn housing is provided with a refluxed upper absorp- 
s tion section and a lower stripping section. A generally 
vertical wall is provided for partitioning the stripping sec- 
tion into f irst and second separate portions having an 
upper end in fluid communication with a lower end of the 
absorption section. A feed zone adjacent the upper end 
10 of the first portion of the stripping section is provided for 
receiving a primarily liquid feed stream and passing 
vapor to the lower end of the absorption section. First 
and second respective reboilers are provided for heat- 
ing the first and second portions of the stripping section. 
, 5 First and second respective bottoms streams allow for 
recovery of bottoms products from the stripping section. 
The first bottoms stream is relatively less volatile than 
the second bottoms stream. An overhead stream is pro- 
vided for recovering a distillate product from the absorp- 

20 tion section. 

In a preferred embodiment of the integrated strip- 
per/distillation column, the vertical wall is thermally 
insulated. A distribution pan is provided in the first por- 
tion of the stripping section to allow vapor to pass up 
25 from the feed zone to the absorption section and divert 
liquid coming down from the absoiption section to the 
second portion of the stripping section. The absorption 
and stripping sections optionally and preferably have 
equal diameters. The stripping section optionally and 
30 preferably employs packing to effect vapor-liqujd con- 
tact, and the absorption section employs packing or 
trays. 

In another embodiment, the present invention pro- 
vides an integrated absorber/distillation column. A sin- 
gs gle column housing is provided with an upper 
absorption section and a retailed lower stripping sec- 
tion A generally vertical wall partitions the absorption 
section into first and second separate portions with a 
lower end in fluid communication with an upper end of 
40 the stripping section. A feed zone adjacent the lower 
end of the first portion of the absorption section is pro- 
vided for receiving a primarily vapor feed stream and 
passing liquid to the stripping section. First and second 
respective reflux condensers are provided for cooling 
45 the first and second portions of the absorption section. 
First and second respective overhead product streams 
allow tor recovery of distillate products from the first and 
second portions of the absorption section. The distillate 
product in the first overhead product stream is relatively 
so more volatile than the distillate product in the second 
overhead product stream. A bottoms stream is provided 
for recovering a bottoms product from the stripping sec- 

t ' 0n In a preferred embodiment of the integrated 
55 absorber/distillation column, the vertical wall is ther- 
mally insulated. A distribution pan is provided in the first 
portion of the absorption section to allow liquid to pass 
down from the feed zone to the stripping section and 
divert vapor coming up from the stripping section to the 
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second portion of the absorption section. The absorp- 
tion and stripping sections optionally and preferably 
have equal diameters. The first and second portions 
optionally and preferably employ packing to effect 
vapor-liquid contact, and the stripping section employs 
packing or trays. 

Brief Description of the Drawings 

Fig. 1 is a schematic representation of an inte- 
grated stripper/distillation column of the present inven- 
tion comprising a partitioned stripping section having 
separate reboilers. 

Fig ^Js a cross -sectional view of the partitioned 
stripping ieikion of the column of Fig. 1 using a parallel 
tray arrangement shown along the lines 2-2a in Fig. 1 . 

Fig 2& is a cross-sectional view of an alternative 
embodiment of a partitioned stripping section similar to 
that in Fig. 2a. but employing a transverse tray arrange- 
ment. 

Fig. 2c is a cross-sectional view of another alterna- 
tive embodiment of a partitioned stripping section simi- 
lar to that of Figs. 2a and 2b, but employing column 
packing. 

Fig. 3 is a schematic representation of an inte- 
grated absorber/distillation column of the present inven- 
tion comprising a partitioned absorption section having 
separate condensers. 

Detailed Description of the Invention 

Serial fractionation columns as exemplified by a 
main distillation column having either an upstream strip- 
per or absorber can be integrated into a single column 
of the present invention comprising a stripping or 
absorption section mechanically partitioned by a ther- 
mally insulated wall. Each portion of the partitioned sec- 
tion has a separate reboiler in the case of a partitioned 
stripping section or a separate condenser in the case of 
a partitioned absorption section. The integrated column 
of the present invention is particularly useful in cramped 
space circumstances and can produce equipment sav- 
ings. 

Referring to Figs. 1 and 2a, there is shown a distil- 
lation column 10 of the present invention having a feed 
prestripper column integrated with a main column. The 
distillation column 10 comprises a vertically oriented 
shell 12 having an upper absorption section 14 and a 
lower stripping section 16. In accordance with the 
present invention, the stripping section 16 is partitioned 
by a wall 18. The wall 18 extends vertically through the 
shell 12 from a column feed zone 13 adjacent a lower 
end of the absorption section 14 to a bottom head 17 
and defines an auxiliary stripping portion 22 on one side 
and a main distillation stripping portion 24 on the other 
side. The partition wall 18 preferably sealingly engages 
the inside wall of the shell 12 to maintain stripping por- 
tions 22, 24 in substantial fluid isolation from each other. 
The stripping portions 22, 24 comprise upper ends 26a, 



26b in fluid communication with the absorption section 
14 and separate reboil zones 28a, 28b which are in fluid 
isolation from each other. 

In the practice of the present invention, a multicom- 
s ponent liquid feed stream to be distilled is first intro- 
duced to the auxiliary stripping portion 22 to strip out the 
lightest components as a preliminary matter prior to fur- 
ther distillation. Typically, a mostly liquid feed stream is 
introduced through line 30 to the upper end 26a of the 
10 auxiliary stripping portion 22. 

In the stripping portion 22, lighter, more volatile 
components in the feed liquid passing downwardly are 
stripped out by close contact with an upwardly flowing 
vapor. At the reboil zone 28a, a bottoms liquid stream 
is substantially free of the lighter, more volatile compo- 
nents passes through line 32 to a portion reboiler 34. 
Part of the bottoms liquid is vaporized to provide strip- 
ping vapor for return to the portion 22 through line 36. 
Another part of the bottoms liquid is withdrawn through 
20 line 38 as a first heavy bottoms product stream. 

Lighter, more volatile vapors stripped from the feed 
liquid in the stripping portion 22 pass upwardly to feed 
the absorption section 14 through a distribution pan 40 
separating the stripping portion 22 from a lower end of 
25 the absorption section 14. The distribution pan 40 is 
designed to facilitate passage of vapor from the auxil- 
iary stripping portion 22 therethrough and direct liquids 
from the absorption section 1 4 to the main stripping por- 
tion 24. While several designs for the distribution pan 40 
30 are known, chimneys 42 are typically provided to allow 
the flow of the upwardly passing vapor, and limit the 
downflowing liquid to the main stripping portion 24. 

in the absorption section 14, one or more heavier, 
less volatile components in the upwardly flowing vapor 
35 feed are absorbed therefrom by close contact with a 
downwardly flowing liquid. Thus, a vapor stream 
removed overhead from the absorption section 14 
through line 44 is lean in the heavier components. The 
overhead vapor stream 44 comprising the lightest, most 
40 volatile components is at least partially condensed by a 
reflux condenser 46 to produce a liquid which is lean in 
heavier components for reflux to the absorption section 
14. The lean liquid can be accumulated in a vessel 48 
from which a part is returned to the absorption section 
45 14 through line 50 and another part is withdrawn 
through tine 52 as a liquid distillate product. A vapor dis- 
tillate product can be withdrawn from the accumulation 
vessel 48 via line 54 where partial condensation is 
effected in the condenser 46. 
so Liquid which has a relatively rich concentration of 
the heavier components passes downwardly through 
the absorption section 14 to feed the main stripping por- 
tion 24. In the stripping portion 24 similarly to the strip- 
ping portion 22, lighter, more volatile components of the 
55 downwardly flowing liquid are stripped out by close con- 
tact with upwardly flowing vapor. At the reboil zone 28b. 
a bottoms liquid stream substantially free of the lighter, 
more volatile components passes through line 56 to a 
main reboiler 58. Part of the bottoms stream is vapor- 
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ized to provide stripping vapor for return to the portion 
24 through line 60. Another part of the bottoms liquid « 
withdrawn through line 62 as a second bottoms produd 
stream which is relatively lighter or more volatile than 
the first bottoms product stream 38. 

While any conventional vapor-liquid contacting 
means can be used, the absorption section 14 and the 
Gripping portions 22. 24 preferably contan a suitable 
S^of vapor-liquid contacting trays 63 as be* seen 
fnFiqs 1 and2a. Design of the tray typically .ndudes an 
S vapor-dispersion zone 64 «2*3S2S 
contacting is promoted, a penpheral seal z ° ne "^* 
peripheral downcoming zone 68 opposite the seal zone 
66 The seal zone 66 allows liquid flow from the active 
zone 64 tojtfw downcomer zone 68 for passage to a 
lower succee.if.ng tray. A plurality of devices (not 
Sown) suchlas for example, holes, valves, bubble 
STi tSe, are conventionally providec Mc > aHow 
vapor to pass upwardly from the lower succeed.ng tray. 
Trays are stacked alternately so that a downcomer zone 
68 is positioned below or above the seal zone 66 of an 
adjacent lower or higher tray as well known ,n the art. In 
the partitioned stripping section 16. trays can be 
stocked so that the seal zone 66 of a tray 63 abuts the 
partition wall 18 and the shell wall in an a Iternatinj , par- 
cel fashion as illustrated in Figs. 1 and 2a. In Rg 2fc 
the trays are stacked so that the active tray zone 64^ the 
seal zone 66' and the downcommg zone 68 extend 
transversely from the partition wall 18. In F'^ ^ck- 
ing material 70 is used to fill the stnpping portions 22, 

24> Fig. 3. a distillate column 100 of the 

present invention has a feed pre-absorber column inte- 
grated with a main distillation column in an analogous 

manner to the integrated ^'^fZl^Z 
The column 100 comprises a vertically oriented shell 

stripping section 106. The absorption section 104 s 
pSoned by a wall 108. Tne wall 108 extends verti- 
cally through the shell 102 from a top head 110 to a coN 
umn feed zone 111 adjacent an upper end oT me 
stripping section 106 and defines an auxiliary absorp- 
S poln 112 on one side and a ™"^*° n P£ 
ion 114 on the other side. The partition wall 108 
Preferably sea.ingly engages the inside wall of the she.. 
?02 to maintain absorption portions 11* 114 in sub- 
stantia, fluid isolation from each other The _absorp,on 
portions 112. 114 comprise lower ends 116a. 116b in 
Lid communication with the stripping section and J sep- 
arate reflux zones 118a. 118b which are .n fluid isola- 
tion from each other. mmio^ 
A multicomponent vapor feed stream to be * d.stilled 
is first introduced to the auxiliary absorption portion 1 £2 
to absorb the heaviest components as a P^™™ 
matter prior to further distillation. Typically, the mostiy 
vapor feed stream is introduced through l.ne 120 to the 
lower end 116a of the auxiliary absorption portion 112 

In the absorption portion 112. heavier, less volatile 
components in the feed vapor passing upwardly are 



absorbed by close contact with a downwardly flowing 
liquid. At the reflux zone 118a, an overhead vapor 
sfream substantially free of the heavier, less vote t ie 
components passes through line 122 to auxiliary reflux 
s coXiser 124. Part of the overhead stream is con- 
densed to produce a liquid which is lean 'n he^r com- 
ponents tor reflux to the auxiliary portion 1 2. The lean 
Squid can be accumulated in a vessel 126 frorn which 
one pa^ is returned to the auxiliary portion 112 torough 
,„ line 128 and another part is withdrawn through tine 130 
as a St light distillate liquid product. A first light vapor 
distillate product can be withdrawn from the accumula- 
tion vessel 126 via line 132 where partial condensation 
is effected in the condenser 124. Liquid which has a rel- 
1S atively rich concentration of the heavier componente 
passes downwardly through the auxiliary portion 112 to 
feed the stripping section 106. 

In the stripping section 106. lighter, more volatile 
components in the feed liquid passing dow™vard»y are 
*o dipped out by close contoctwito an upward^ng 
vapor. A liquid stream lean in lighter, more volatile com- 
ponents is withdrawn through line 134 to feed a rebo.ler 
136 Part of the bottoms stream 134 is vaporized in a 
reboiler 1 36 to provide stripping vapor for return to toe 
25 stripping section 106 via line 138. Another part of the 
DOttoms stream is withdrawn as a bottoms product 
through line 140. . 

Lighter, more volatile vapors stripped from the teea 
liquid in the stripping section 106 pass upwardly to feed 
so the main absorption portion 114 through a d^tobution 
pan 144 separating the stripping section i 106 from a 
Tower end of the absorption portions 112 114 J* e dis- 
tribution pan 144 is designed to channel the feed st earn 
120 into the auxiliary absorption portion 112. facilitate 
35 passage of liquids from the absorption portions 112. 
114 to the stripping section 106 and direct vapor from 
the stripping section 106 to the main absorpt.on portion 
114 The distribution pan 144 has a transverse baffle 
section 146 extending across a bottom end of the main 
40 absorption portion 1 1 2 to sealing* abut the shell walL A 
p,ura£ of chimneys 148 allow vapor to pass upwarfly 
from the stripping section 106 into the main . ^sorption 
portion 114. Adowncomer 150 is provided adjacent the 
main absorption portion 114 through which collective 
« rquidsfromtoeabsorptionportions112.114flowdown- 

wardly to the stripping section 1 06. 

In the main absorption zone 114, heavier, less vol- 
atile components in the upwardly flowing vapor feed 
from the stripping section 106 are absorbed therefrom 
50 by dose contact with a downwardly flowing liquid. At the 
reflux zone 118b. an overhead vapor stream comprising 
the lightest, most volatile components passes through 
line 154 to main reflux condenser 156. Part of the over- 
head stream is condensed to produce a liquid which is 
55 lean in heavier components for reflux to the absorption 
portion 114. The lean liquid can be accumulated in a 
vessel 158 from which one part is returned to the main 
absorption portion 114 through line 160 and another 
part is withdrawn through line 162 as a liquid distillate 
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product. A vapor distillate product can be withdrawn 
from the accumulation vessel 158 via line 164 where 
partial condensation is effected in the condenser 156. 

The integrated absorber/distillation column 100 has 
a vapor-liquid contacting means such as packing ele- 
ments and/or trays similar to those in the stripper/distil- 
lation column 10 described above. 

The partitioned portions of the present integrated 
distillation columns 10, 100 are operated at a relatively 
uniform pressure to minimize mechanical stress due to 
a large pressure differential across the respective walls 
18, 108. Since the integrated columns 10, 100 can 
replace a two-column distillation process wherein a 
pressure ^differential between columns can be 
employed, [jhe partitioned portions of the integrated col- 
umns 10, |00 are operated at conditions which com- 
pensate id? any pressure changes to maintain desired 
product results. Among the compensating changes in 
operations which can be mentioned include, raising/low- 
ering the reboiler/condenser temperatures, changing 
the reboil/ref lux ratios, adding or subtracting equilibrium 
trays, and the like. 

The partition walls 18, 108 can, if appropriate, be 
installed at the axial center plane of the integrated col- 
umns 10, 100 to bisect the absorption or stripping sec- 
tions into substantially equal portions. Alternatively, and 
more typically, the partition wall is eccentrically dis- 
posed to either side of center to compensate for differ- 
ences in the vapor-liquid traffic between the main and 
auxiliary portions. While a substantially planar wall is 
preferred for ease of installation, a curved or angled wall 
could be employed, particularly where the desired aux- 
iliary and main portions are dissimilar in size. The length 
of the partition walls 18, 108 and the corresponding 
height of the partitioned section of the integrated distil- 
lation columns 10, 100 will depend on the number of 
equilibrium trays required to achieve the design separa- 
tion criteria of the main and auxiliary portions. 

In accordance with the present invention, the strip- 
ping or absorption portions formed by the partition walls 
18, 108 are substantially thermally and materially iso- 
lated from each other and thus will typically have a dif- 
ferent characteristic temperature and compositional 
profile from stage to stage. Therefore, the bottom or 
overhead streams from the stripping or absorption por- 
tions will have different vaporization or condensation 
temperatures. As a result, separate rcboil/reflux loops 
for the partitioned portions of the distillation columns 10, 
100 are provided. 

The partition walls 18, 108 are preferably thermally 
insulated to minimize stresses induced by a potentially 
large temperature differential in the conjoined stripping 
or absorption portions, particularly where the partition 
walls 18. 1 08 are attached by welds, for example, to the 
shells 12. 102. The partition walls 18. 108 can have a 
laminate construction to establish an air gap or a layer 
of insulation between adjacent layers. In addition, other 
techniques known in the vessel and material design arts 
can be used to ensure thermal isolation of the parti- 



tioned section and minimize thermal stresses at the 
shell wall. For example, mechanical stresses in the par- 
titioned section can be addressed by using a transverse 
rib or honeycomb type reinforcement of the walls 18, 

5 1 08 and/or any trays in the partitioned section. 

The present integrated distillation column is illus- 
trated by way of the foregoing description and exam- 
ples. The foregoing description is intended as a non- 
limiting illustration, since many variations will become 

io apparent to those skilled in the art in view thereof. It is 
intended that all such variations within the scope and 
spirit of the appended claims be embraced thereby. 
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Claims 

1. An integrated stripper/distillation column, compris- 
ing: 



a single column housing a refluxed upper 
absorption section and a lower stripping sec- 
tion; 

a generally vertical wall partitioning the strip- 
ping section into first and second separate por- 
tions having an upper end in fluid 
communication with a lower end of the absorp- 
tion section; 

a feed zone adjacent the upper end of the first 
portion of the stripping section for receiving a 
primarily liquid feed stream and passing vapor 
to the lower end of the absorption section; 
first and second respective reboilers for heating 
the first and second portions of the stripping 
section; 

first and second respective bottoms streams for 
recovering bottoms products from the first and 
second portions of the stripping section, 
wherein the first bottoms stream is relatively 
less volatile than the second bottoms stream; 
and 

an overhead stream for recovering a distillate 
product from the absorption section. 

2. The column of claim 1 , wherein the vertical wall is 
thermally insulated. 



3. The column of claim 1 , including a distribution pan 
in the first portion of the stripping section which 
allows vapor to pass up from the feed zone to the 

so absorption section and diverts liquid coming down 
from the absorption section to the second portion of 
the stripping section. 

4. The column of claim 1 , wherein the absorption and 
55 stripping sections have equal diameters. 

5. The column of claim 1 , wherein the first and second 
portions are filled with a packing material. 
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An integrated absorber/distillation column, compris- 
ing: 

a single column housing having an upper 
absorption section and a reboiled lower strip- s 
ping section; 

a generally vertical wall partitioning the absorp- 
tion section into first and second separate por- 
tions having a lower end in fluid communication 
with an upper end of the stripping section ; 
a feed zone adjacent the lower end of the first 
portion of the absorption section for receiving a 
primarily vapor feed stream and passing liquid 
to the stripping section; 

first ^nd second respective reflux condensers 
tor coqiing the first and second portions of the 
absorption section; 

first ¥nd second respective overhead product 
streams tor recovering distillate products from 
the first and second portions of the absorption 
section, wherein the distillate product in the first 
overhead product stream is relatively more vol- 
atile than the distillate product in the second 
overhead product stream; and 
a bottoms stream for recovering a bottoms 25 
product from the stripping section. 

7. The column of claim 6. wherein the vertical wall is 
thermally insulated. 

8 The column of claim 6, including a distribution pan 
in the f irst portion of the absorption section which 
allows liquid to pass down from the feed zone to the 
stripping section and diverts vapor coming up from 
the stripping section to the second portion of the 
absorption section. 

9. The column of claim 6, wherein the absorption and 
stripping sections have equal diameters. 

1 o. The column of claim 6, wherein the first and second 
portions are filled with a packing material. 
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